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2 PRELIMINARY AMENDMENT 

2 Sir: 

gSSSS 

Prior to first Office Action in this broadening reissue patent application, please 
add the following new claims 16-61: 

IS- A method for obtaining optical spectroscopic information from crossr 
correlation data obtained using low coherence interferometrv. comp rising 



analyzing cross-correlation data to e x tract spectral information about a sam ple 

1 
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said analyzing compr ising using time-frequencv analysis. 

The method of claim 16. said analyz ing comprising taking the Fourier 
transform of the cross-correlation data 

l 8 - The method of claim 17. further com prising obtaining several sejs pj 

y. cross-correlation data, and said taking the Fourier transform comprising taking the 

b 

O Fourier transform of several of said s ets, and said analyzing comprising averaging the 

O Fourier transform results. 

* ~, 

Lib 

U ^ The method of claim 17. further com prising calculating a transfer function 

p* for the cross-correlation data using t he Fourier transform of auto-correlation data 

2Q, The method of claim 16. further comprising demodulating the cross- 
correlation data prior to using time-frequencv analysis 

2-L The method of claim 20. said demodulating comprising using coherent 
demodulation method 
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22- The method of claim 1 6. further comprising using an interferometer to 
acquire cross-correlation data, wherein the int e rferometer includes a reference arm and 
a sample arm, and controlling the depth ov er which cross-correlation data is acq uired 

2A The m ethod of claim 22. wherein said controlling includes the ste p of 
limiting a scan length of the referen ce arm to an area of interest in the sample 

i-s. 24, The method of claim 16. further com prising using an interferometer to 

O acquire cross-correlation data, and wi n dowing the cross-correlation data to an area of 

O interest in the sample. 

U 2JL The method of claim 16. further com prising using an interferometer to 

\ Li 

If acquire cross-correlation data, wher ein the interferometer includes a reference arm and 
J3 the method further comprises the ste p of monitoring reference arm path leng th 

26, The method of claim 2 5. wherein the acquiring includes the ste p of 
compensating for velocity fluctuat ions detected during the monitoring step . 

2L The method of claim 1 6. further comprising the step of direriing an 
intense pump laser t o the samp le. 
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28, The method of claim 2 7. said directing comprising directing laser energy 
to the sample such that the revealed backs catterino characteristics will contain features 
corresponding to inelastic ba ckscatterino characteristics of the scatterers within the 
sample. 

2iL The method of claim 1 6. further comprising directing electromagnetic 
energy to the sample such th at the revealed backscatterino characteristics will contain 
u featu res corresponding to inelastic backscattering characteristics of the scatterers 
p within the sample. 

Q 

J 2CL The method of claim 16. further com prising the step of directing a pump 

U laser to the sample to alter backscat tering characteristics of the scatterers within the 

iy 

L* sample. 

3JL The method of claim 1 6. further comprising the step of directing a pum p 
laser to the sample, whereby the revealed backscattering characteristics will contain 
features corresponding to inel astic backscattering characteristics of the scatterers 
within the sample. 
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32, The method of claim 16. further com prising the step of directing a pump 
laser to the sample to al ter the spectral characteristics of the samp le 



23, The method of claim 1fi. further comprising altering the spectral 
characteristics of the sample. 



24, The method of claim 3 3. wherein said altering comprises directing laser 
energy to the sample. 



2 £ 



25, The method of claim 33. wherein said altering comprises effecting 
stimulated emission. 



\* 3IL The method of claim 35. further com prising adding external dyes or 

contrast agents to the samp le. 



2Z, The method of claim 33. wherein said altering comprises effecting 
stimulated Raman scattering. 



23-, The method of claim 3 3. further comprising adding external dves nr 
contrast agents to the sample. 
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22, The method of claim 3 3. wherein said altering comprises at least one of 
stimulated emission, stimulate d Raman scattering, coherent anti-Stokes Raman 
scattering, stimulated Brillouin scattering, stimula ted Ravleioh scattering, stimulated 
Ravleigh-wino scattering, and four-wave mixing. 

4£L A method for determinin g depth-resolved backscatter characteristics nf 
scatterers within a sample, comprising the steps of: 

5 ac quiring a plurality of sets of cross-correlation interferooram data using an 

O interferometer having a sample arm with the sample in the sample arm, wherein the 
f_ sample includes a distri bution of scatterers therein: and 

fi t 

M averaging, in the Fourier domain, the cr oss-correlation interferooram data 

Jr 

p thereby revealing backscatterino cha racteristics of the scatterers within the sample 

41. The method of claim 4 0. further comprising the step of phvsicallv altering 
the distribution of scatterers within the sample. 

42, The method of claim 4 0. further comprising the step of repositioning the 
sample arm. 
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43, The method of claim 40. further comprising the step of comp aring the 
backscatterina characteristics with control data to diagnose abnormalities or disease 
within the sample. 

44^ The method of claim 4 3. further comprising the steps of incorporating a 
sample probe of the interfero meter into an endoscope or surgical instrument, and 
u scanning the endoscope or surgica l instrument along a portion of a patient's 
5 gastrointestinal tract tissue to diagn ose abnormalities or disease within the patient's 
O gastroi ntestinal tract tissue, wherein the control data includes data corresponding tn 
J backscattering characteristics of relati vely normal gastrointestinal tract tissue. 

fU 

M= 45- The method of claim 40. wherein the acquiring cross-correlation 

Q interferoqram data step or the averagi n g step includes the step of controlling the dep th 
over which cross -correlation interferooram data is averaged 

46, The method of claim 45. wherein the interferometer includes a reference 
arm and the controlling step in cludes the step of limiting a scan length of the reference 
arm to an area of interest in the sample. 
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4L. The method of claim 4 5. wherein the controlling step includes the step of 
windowing th e cross- correlation interferoaram data to an area of interest in the sample. 



4£L The method of claim 40. wherein the interferometer includes a reference 
arm and the method f urther comprises the step of monitoring reference arm path 
len gth, wherein the acouisition step includes the step of compensating for velocity 
fluctuations detected during the monitoring step. 



49, The method of claim 4 0. further comprising the step of directing an 
intense pump laser to the sample, w hereby the revealed backscatterino characteristics 
will contain features correspondin g to inelastic backscatterino characteristics of the 
scatterers within the sample. 



SQL A method of rapidly d etermining cross-power spectra from cross- 
c orrelation data obtained using low coherence interferometrv. comprising the steps of 



passing the cross-correlation data through a bank of narrow bandpass filters. 
and using the output fr om the narrow bandpass filters as a representation or s pectral 
estimation of cross-power spectrum.. 
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51. The method of claim 50, said passing comprising passing demodulated 
cross-correlation data, and selecting the center frequency of the bank of narrow 
bandpass filters according to the demodulation frequency. 

52. A method for obtaining information concerning a characteristic associated 
with a sample from cross-correlation data obtained using low coherence interferometry. 
comprising 

effecting spectral alterations in the sample from which the cross-correlation data 
is obtained, and 

analyzing the cross-correlation data to extract information pertaining to the 
characteristic associated with the sample. 

53. The method of claim 52. further comprising using at least one of dye and 
contrast agent to enhance said effecting. 

54. The method of claim 52. said effecting comprising at least one of using 
stimulated emission, using stimulated Raman scattering, using coherent anti-Stokes 



is- 

: r. 
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Raman scattering, using stimulated Brillouin scattering, using stimulated Ray leigh 
scattering, using stimulated Ravleigh- w ing scattering, and using four-wave mixing 



55, The method of claim 5 2. said effecting comprising directing laser energy 
to the sample. 



S 6 - The method of claim 5 5. said directing of laser energy comprising using a 
beam splitter to direct both low coher ence interferometer light and laser enemv fn the. 
sample. 



5L The method of claim 55. said directin g of laser energy comprising using a 
wavelength division multiplexe r to direct both low coherence interferometer light and 
U laser energy to the samp le. 



5& The method of claim 5 5. said effecting comprising directing a time varying 
incident electromagnetic energy input to the sample, and further comprising darting 
light from the sample synchronously w ith the modulation of the incident electromagnetic 
energy. 
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The method of claim 5 5. said effecting comprising directing p ujsed 
incident electromagnetic energy i nput t o the sample, and further comprising detecting 
light from the sample us ing gated integration techniq ue* 



§£L The meth od of claim 55. said effecting comprising directing pjjjsed 
incident electromagnetic energy input t o the sample, and further comprising, darting , 
in a timed relation to the pulsed incid e nt electromagnetic energy, light from the sample 

The method of claim 60. said detecting in a timed relation comp rising 
using gated integration technique. 

REMARKS 

Prior to first Office Action in this broadening reissue patent application, please 
enter the above claims 16-61. 

The application now includes original patent claims 1-15 and new claims 16-61. 

An information disclosure statement is filed herewith citing the references in U.S. 
patent No. 6,002,480. Copies of the cited documents are not filed herewith. If the 
Examiner requires copies of the cited documents, please advise the undersigned and 
copies will be filed promptly. 
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It is believed all claims are allowable. If the Examiner feels that a telephone or 
personal interview would be helpful to expedite favorable prosecution, the Examiner is 
respectfully requested to phone applicants' undersigned attorney at the number below. 



Respectfully submitted, 

RENNER/OTTO, BOISSELLE & SKLAR, LLP 

DATE: IZsIn/o/ uJ tfdS 

' Warren A. Sklar, ReglstrationTto. 26,373 

The Keith Building 
1621 Euclid Avenue 
Nineteenth Floor 
Cleveland, Ohio 44115 
(216) 621-1113 
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